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Decision/action requested

Please approve the proposed changes
Differentiate among centralized, distributed and hybrid energy saving solution approaches in Energy efficiency of 5G TS 28.310
2
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Rationale
For any deployment scenario - be it intra- or inter-RAT with the booster cell fully or partially overlaid by the candidate cell(s), the solution approach could be either centralized, distributed or a hybrid with different levels of centralization and distribution. It is necessary to differentiate the different approaches and how they may be applied in the different deployment scenarios. This contribution highlights these differences in approaches.
4
Detailed proposal

1st Change 
5.1.3
Energy saving use cases

5.1.3.1
General

The objective of energy saving is to lower OPEX for mobile operators, through the reduction of power consumption in the mobile networks that is becoming more urgent and challenging, as there are much more network elements in NR (e.g., small cells with massive MIMO in higher frequency bands) than those used in LTE (TR 37.816 [14], TS 38.300  [13]). One typical scenario of energy saving is to switch off capacity boosters when the traffic demand is low, and re-activated them on a need basis (see clause 5.6 in TR 37.816 [14]). 

The energy saving consists of two scenarios where the booster cell – gNB is fully or partially overlaid by the candidate cell(s). The applicable solution may either be centralized, distributed or a hybrid of centralized and distributed solutions.
5.1.3.2
Capacity Booster cell partially overlaid by candidate cell(s)

Figure 5.1.3.2-1 shows that a NR capacity booster cell is partially overlaid by the gNB or eNB candidate cell(s). There can be two cases of energy saving:

·  Intra-RAT energy saving if the candidate cell is a gNB

·  Inter-RAT energy saving if the candidate cell is an eNB
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Figure 5.1.3.2-1: NR capacity booster cell partially overlaid by candidate cells
5.1.3.2.1
Intra-RAT energy saving

Intra-RAT energy saving focuses on a scenario where the gNB candidate cells provides the coverage for the NR capacity booster cells that is switched off. Intra-RAT energy saving (ES) decisions to deactivate or activate the capacity booaster cell may be distributed at the booster cell or centralized in OAM (see clause 15.4 in TS 38.300 [13]). The decision may however also be coordinated between the booaster cell, the candidate cell and OAM.

The NR capacity booster cell can be switched off only after the handover actions to off-load its traffic to the candidate cells is completed (see clause 15.4.2 in TS 38.300 [13]). The candidate cell decides to re-activate the NR capacity booster cell when it detects additional capacity is needed (see clause 15.4.2 in TS 38.300 [13]).




5.1.3.2.2
Inter-RAT energy saving 

Inter-RAT energy saving focuses on a scenario where the LTE eNB provides basic coverage, with the gNB providing the capacity booster that can be switched off, based on its own cell load information or by O&M. The LTE eNB is allowed to activate the dormant capacity booster NR cell (see clause 5.6 in TR 37.816 [14]). 
Again, the NR capacity booster cell can be switched off only after the handover actions to off-load its traffic to the candidate cells is completed (see clause 15.4.2 in TS 38.300 [13]
5.1.3.3
Capacity booster cell fully overlaid by candidate cell(s)

An NG-RAN node, which connects with 5GC to provide boost capacity, may enter into energySaving state if there is radio coverage by other radio systems – be another NG-RAN node or an entity of another radio access technology - for the whole coverage area of the NG-RAN node in question, see figure 5.1.3.3-1 for gNB capacity booster cell fully overlaid by candidate cell(s) case.
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Figure 5.1.3.3-1: gNB capacity booster cell fully overlaid by candidate cell(s)

This use case applies both for Intra- and Inter-RAT Energy Saving.

Inter-frequency Intra-RAT gNB Coverage

Two gNB cells (Cell A, Cell B) with separate frequency bands cover the same geographical area. Cell B has a smaller size than Cell A and is covered totally by Cell A. Generally, Cell A is deployed to provide continuous coverage of the area, while Cell B increases the capacity of the special sub-areas, such as hot spots. The ES activation procedure in the coverage of Cell B (ES area) may be triggered in case that light traffic in Cell B is detected. Cell B ES activation may also be triggered when the traffic of ES area (measured by candidate Cell A) resumes to a high level.
Inter-RAT gNB Coverage

Two IRAT cells (Cell A, Cell B) cover the same geographical area. gNB Cell B is totally covered by inter-RAT Cell A (such as legacy system UMTS or LTE). Cell A is deployed to provide continuous coverage of basic eMBB services in the area, while Cell B enhances the capability of the area to support eMBB services with high data rate or URLLC services. The ES activation in the coverage of Cell B (ES area) may be triggered in case that no eMBB services with high data rate or URLLC traffic in Cell B is detected or load threshold for going into energySaving state is reached. Cell B ES deactivation may be triggered when the eMBB services with high data rate or URLLC service request in ES area is restarted again or load threshold for going out of energySaving state (i.e. going into notEnergySaving state) is reached.

Different scenarios of gNB capacity booster cell fully overlaid by candidate cell(s) are listed in below table 5.1.3.3-1.

Table 5.1.3.3-1: Different scenarios of gNB capacity booster cell fully overlaid by candidate cell(s)

	Scenario
	Capacity booster
	Coverage provider
	Scenario

	1
	gNB
	eNB
	Inter-RAT ES

	2
	gNB
	gNB
	Intra-RAT ES

	3
	gNB
	eNB and gNB
	Intra-RAT ES, Inter-RAT ES

	4
	gNB
	NB
	Inter-RAT ES

	5
	gNB
	eNB and NB
	Inter-RAT ES


Traceability: FFS.
5.1.3.x. energy saving solution approaches

Both energy saving scenarions (be it fully overlaid or partially overlaid capacity booster cell) can be addressed using centralized energy saving or using distributed energy saving. Centralized energy saving is where the energy saving decision is made in OAM while distributed energy saving is where the energy saving decision is made in the NR cells with OAM assist to provide relevant informaction, such as policies. Alternatively, a hybrid decision that is based on the 
nformation available in both the capacity booaster and the candiadfet cells may be possible.

5.1.3.x.1. Centralized energy saving

For the centralized energy saving, OAM collects the traffic load performance measurements from the NR capacity booster cell and candidate cells and may request a NR capacity booster cell to enter the energy saving mode when its traffic is below a certain threshold. The NR capacity booster may initiate handover actions to off-load the traffic to the neighboring cells (see clause 15.4.2 in TS 38.300 [13]) prior to entering the energy saving mode.

5.1.3.x.2. Distributed energy saving

For the distributed energy saving, the NR capacity booster cell may decide to enter the energy saving mode when it detects that its traffic load is below certain threshold, and its coverage can be provided by the candidate cells. However, the NR capacity booster cell can be switched off only after the handover actions to off-load its traffic to the candidate cells is completed (see clause 15.4.2 in TS 38.300 [13]). The candidate cell decides to re-activate the NR capacity booster cell when it detects additional capacity is needed (see clause 15.4.2 in TS 38.300 [13]).
5.1.3.x.3. Hybrid energy saving

Alternatively, for distributed energy saving, the NR capacity booster cell may decide to enter the energy saving mode when it detects that its traffic load is still above the prescribed threshold but the load in the respective gNB candidate cell(s) is low enough that even when the NR capacity booster cell is switched off, the available capacity in gNB candidate cell(s) will be adequate. This is possible if the NR capacity booster cell detects that the load in the respective gNB candidate cell(s) is low enough that even when the NR capacity booster cell is switched off, the available capacity in gNB candidate cell(s) will be adequate.

End of changes 
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